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Food insecurity and food access are ongoing concerns in Austin, Texas, particularly 
given rapid changes in population and demographics over the past decade. Food 
insecurity metrics in the United States are reliable but may be insufficient to capture the 
changing environment within a city on a neighborhood basis. Food stress, similar to 
housing stress, occurs when a household spends a significant share of its income on food. 
Households facing food stress are more likely to be at risk of food insecurity. The Food 
Stress Index (FSI) identifies areas in Austin, Texas where households are most likely to 
face food stress, based on household demographics and environmental factors. Principal 
component analysis (PCA) was used to reduce a set of candidate variables and calculate a 
Food Stress Index score at the census tract level for Austin/Travis County. The results are 
compared to the City of Austin’s Food Environment Analysis, which identifies areas 
facing multiple barriers to accessing healthy, affordable, and culturally appropriate food. 
Food Stress Index scores can be recalculated in the future with updated data to reflect the 
changing environment in Austin. The Food Stress Index may be used to identify areas of 
opportunity to address food access, food insecurity, and poverty through policy 
interventions.                                                                                   
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What is Food Insecurity? 
In the broadest sense, food security exists when “all people, at all times, have physical, social, 
and economic access to sufficient, safe, and nutritious food that meets their food preferences and 
dietary needs for an active and healthy life.”1 This definition, first established at the 1996 World 
Food Summit of the United Nations Food and Agriculture Organization (U.N. FAO) and since 
updated, is most often used as the international standard for food security work. Under this 
working definition, food security has four dimensions: availability, access, utilization, and 
stability.2 Food insecurity, by contrast, occurs when any of these conditions are not met. 
Availability refers to the quantity in the food supply, while access refers to individuals’ ability to 
acquire food when it is available; access can be economic (food is affordable), physical (people 
can obtain available food), or social (food is available regardless of social status or other cultural 
delineations). Utilization refers to the uptake of food (for example, food must be sanitary and 
safe for consumption), and stability means that people have a reasonable expectation of these 
criteria being met.3 
 
In the United States, the U.S. Department of Agriculture (USDA) defines household food 
insecurity as “the limited or uncertain availability of nutritionally adequate and safe foods or 
limited or uncertain ability to acquire acceptable foods in socially acceptable ways.”4 This 
definition clearly includes availability and access; in the U.S., food security primarily depends on 
the ability of households to access food, either economically or physically, given that the U.S. 
does not face clear food shortages that may occur at a national scale in other countries. Access to 
food is therefore a key component of food security in the United States, including factors such as 
household purchasing power and the food environment.5 USDA reports that 11.1 percent of U.S. 
households faced food insecurity at some point during the year in 2018.6 Single-parent 
households, black and/or Hispanic households, households with children, and low-income 
households have a higher prevalence of food insecurity when compared to the U.S. average.7 
 
 2 
Food Insecurity and Poverty 
Though there is a strong relationship between food security and poverty, one does not 
necessarily imply the other; many households that are food insecure live above the poverty line, 
and most households earning near the poverty level are not food insecure.8,9,10 Other household 
and environmental characteristics must be evaluated to assess household propensity for food 
insecurity. Research indicates that broader economic factors are associated with food insecurity 
rates, including unemployment, inflation, and the relative price of food.11 At the household level, 
other socio-economic characteristics are associated with a household’s food security status; 
median household income, household size, age, household composition (single-parent families, 
presence of disabled family members, etc.), race, education and home ownership have all been 
found to be significantly associated with the likelihood of food insecurity.12,13,14 Household 
financial characteristics, such as human capital and financial assets, may play an important role 
in determining a household’s food security status, as these characteristics can affect a 
household’s resilience to economic changes.15 Generally, low-income households and 
households in poverty are more likely to be food insecure; research indicates that probability of 
food insecurity increases as household income decreases.16  
Food Insecurity and Health 
As with poverty, the relationship between food insecurity and health outcomes is well-
documented for children, adults, and seniors.17 Food insecurity is associated with a decrease in 
fruit and vegetable consumption and consequent nutrient intake.18,19,20,21 Health outcomes for 
food-insecure children are of particular interest; food insecurity poses a risk to cognitive and 
behavioral development, and children who are food insecure are two times more likely to be in 
poor health when compared to children who are not food insecure.22,23 Food insecurity also is 
associated with poorer health in adults, particularly for women and in conjunction with race.24,25 
The health implications of food security may vary in severity, but even marginally food insecure 
households face heightened health risks.26 Food insecurity in the United States is a fundamental 
equity concern given its tangible and negative impacts for certain populations.  
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Food Insecurity Metrics in the United States 
Two readily available sources of information about food insecurity in the United States are 
USDA and, more recently, Feeding America. These two organizations examine food insecurity 
using different methodologies and scopes. USDA reports food insecurity rates at the national and 
state levels on an annual basis. The agency has been formally measuring food security in the 
United States since 1995 using the Food Security Supplement (FSS), an addendum to the Current 
Population Survey (CPS).27 The Food Security Supplement is an experiential metric, capturing 
households that self-report behaviors and experiences consistent with food insecurity, such as 
food pantry usage and household expenditures on food.28 While this metric is valid,29 FSS data 
are not released at the local level due to concerns about sample size. Consequently, USDA data 
are primarily useful for capturing trends in food insecurity at a high level but are not particularly 
informative for local geographies. 
 
Feeding America is a national non-profit organization representing food banks and charitable 
feeding organizations across the county. The organization coordinates between food banks, 
donors, and clients who utilize food bank services, in addition to producing research and 
organizing anti-hunger advocacy efforts.30 Researchers at Feeding America release an annual 
“Map the Meal Gap” study in which food insecurity rates are estimated at multiple geographies 
using statistical modelling.31 Feeding America uses data from the Current Population Survey and 
the American Community Survey to estimate the share of households that are likely to 
experience food insecurity each year; these model-based estimates are available at the state, 
county, and census tract level. CPS data are used to calculate the food insecurity rate at the state 
level, while ACS data are used to estimate the food insecurity rate at the sub-state level using 
statistical modelling.32,33 Feeding America also calculates food insecurity rates for each 
congressional district, a feature consistent with their work advocating for a clearly defined anti-
hunger policy agenda at multiple levels of government.  
 
These two metrics represent an experiential and a predictive approach, respectively, to tracking 
food insecurity in the United States. In the absence of a localized metric based on survey 
responses, model-based estimates are used in the development of a local Food Stress Index. 
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Food Insecurity and Food Access in Austin, Texas 
Austin is the capital city of Texas and is geographically located in the central region of the state. 
In 2019, there are just under one million people living within city limits, though the metropolitan 
statistical area (MSA) is home to approximately 2.2 million residents.34 The median household 
income for the city was $67,755 in 2017, higher than the U.S. median of $61,372.35,36  
Approximately one third of the population is Hispanic or Latino, and nine percent of city 
residents are black.37 Austin has experienced significant growth since the early 2000s; the 
population in 2000 was only 656,652, and the annual growth rate has typically fluctuated 
between two and three percent before slowing to 1.9 percent in 2018.38 Income inequality has 
increased along with population size. Not only has median household income significantly 
increased from $50,132 in 2010, but the share of households in the highest income bracket 
(earning over $150,000 per year) increased between 2000 and 2015, while the share of 
households in the lowest income bracket (earning less than $50,000) has shrunk, in both the 
Austin MSA and in the city itself.39,40  In 2017, 13.1 percent of Austin residents lived below the 
poverty line, a prevalence higher than the U.S. poverty rate of 12.3 percent in the same year.41,42 
Though the City of Austin and Travis County often are conflated, the city’s boundaries span 
Travis, Williamson, and Hays Counties. Feeding America’s 2018 estimates for the food 
insecurity rate in each county were 14.6 percent (Travis), 12.5 percent (Williamson), and 13.2 
percent (Hays).43 




Efforts to combat food insecurity at the local level in Austin focus primarily on increasing access 
to healthy, affordable, and culturally appropriate foods. Healthy food refers to the nutritional 
adequacy component of food security, while affordable refers to economic access. Cultural 
appropriateness of food refers to the acceptability condition of food security. In practice, having 
access to culturally appropriate food means that residents can acquire foods that meet their 
desired dietary traditions and shop for food in safe environments consistent with their cultural 
and language-specific communities. Food access efforts in Austin address both physical and 
economic access by increasing the availability of healthy, affordable foods through mechanisms 
that meet the needs of specific communities. In 2017, the Austin Healthy Food Access Initiative 
was launched in response to a City Council resolution directing city staff to develop a 
comprehensive strategy for improving food access throughout the city.45 The resulting initiative 
includes a set of six strategies addressing multiple barriers to accessing healthy, affordable, and 
culturally appropriate food.46 This comprehensive set of strategies involves interdepartmental 
city staff, local nonprofits, community based organizations, and other external stakeholders. 
Table 1: Austin Healthy Food Access Initiative, Strategies to Improve Food Access 
Strategy Description Targeted Dimension 
Food Environment Analysis A geographic/spatial analysis of barriers to 
healthy, affordable food 
Economic, physical 
Local Food Production Policies that encourage urban agriculture, 
including community gardens and urban 
farms 
Physical 
SNAP Outreach and Enrollment Increasing SNAP enrollment to close the gap 
between the share of the population that is 
eligible vs. enrolled for food assistance 
Economic 
Fresh for Less Subsidized retail outlets providing access to 
fresh produce and staple foods in targeted 
neighborhoods 
Economic, physical 
Safe Routes to Markets Addressing transportation barriers to food 
retail and/or food access points 
Physical 
Nutritious Food Incentive Program Pilot allowing subsidized purchases of 




The City of Austin’s Food Environment Analysis (FEA), conducted in 2017 and published in 
2019, examines four specific barriers to food access: income, food retail availability, proximity 
to healthy food retail, and vehicle access. Through a combination of primary data collection and 
ACS data, the FEA identifies at the neighborhood (census block group) level which areas of the 
city face the highest barriers to accessing healthy food.47 Accompanying data visualizations 
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highlight the geographic disparities in food access48; areas facing the highest barriers are 
primarily located in the East side of the city, where historically incomes tend to be lower and 
Hispanic and African-American populations have been concentrated.49,50,51  
 
 





































































The geographic and racial disparity in access to healthy food represents an underlying inequity in 
Austin’s food system, and it reflects trends in the geographic distribution of wealth and 
opportunity. Gentrification and displacement have become major concerns for the city and for 
organizations working to combat poverty and food insecurity. Rapid population growth has 
magnified existing inequities related to food access, health, and economic opportunity, as areas 
with the highest concentration of poverty and non-white residents are experiencing the greatest 



















Understanding the geographic distribution of opportunity within Austin is essential to developing 
targeted approaches to improving food access for specific communities. The Food Environment 
Analysis provides a neighborhood level assessment of food availability and addresses both 
physical and economic dimensions of food access. However, the FEA does not include 
neighborhood composition or other factors related to household expenditures. The FEA identifies 
important barriers to food access, but its findings must be interpreted within the context of other 
information to understand exactly which communities are at greatest risk of food insecurity.  
 
An Alternative Metric to Food Insecurity 
Based on the limitations of existing food insecurity metrics, a localized indicator that captures 
factors specific to the region would be particularly useful to inform policymaking and advocacy 
related to food access in Austin. The ideal indicator would capture multiple dimensions of food 
security, as well as factors that affect a household’s ability to purchase healthy, affordable, and 
culturally appropriate foods – including health, housing, and transportation. Food insecurity rate 
as a single metric is easy to communicate and is generally understood across multiple audiences; 
the ideal metric would be similarly straightforward and could be used for comparison across 
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multiple geographies, particularly at the neighborhood level, to capture geographic disparities 
within a rapidly changing city.  
 
A Food Stress Index 
The concept of housing stress is used to describe a situation in which a household or family 
spends a significant share of its income on housing costs, and/or experiences financial difficulty 
finding adequate housing.62 Though not comprehensive, a general rule of thumb is that housing 
should constitute thirty percent or less of a household’s budget to be considered affordable.63 
Food stress can be thought of as a similar concept, or a situation in which a household must 
spend a disproportionate share of its income in order to purchase a healthy diet.  The 
Supplemental Nutrition Assistance Program (SNAP, formerly known as food stamps) uses the 
same threshold in its benefit calculation formula; a household’s anticipated contribution to food 
is thirty percent of its income.64 Low-income Americans may struggle with balancing household 
expenditures on a limited budget, forcing households to make tradeoffs between basic needs.65,66 
Low-income households must already spend a larger share of their income in order to access 
healthy and desirable food.67 However, food often is the least fixed cost when compared to other 
necessities, such as housing and medicine, and is therefore often the first necessity on which 
households will reduce spending.68,69,70,71 For example, rent is fixed for a lease term, but a family 
can purchase fewer or cheaper groceries and visit a food pantry in the event of a budget shortfall. 
When faced with budgetary challenges, households often spend less on food, opting to purchase 
cheaper and less healthy items.72 Households facing food stress are likely to face a higher risk of 
being (or becoming) food insecure, if budget shortfalls or unforeseen circumstances require a 
household to reduce its spending on food. Food insecure households and women in particular 
may resort to food-coping mechanisms when faced with budgetary constraints.73,74,75 
 
A Food Stress Index combines the localized lens of the Food Environment Analysis with the 
usefulness of a single metric that the food insecurity rate provides, building on both approaches 
by including household specific and neighborhood/environmental factors. An index captures 
multiple dimensions of food insecurity and allows for direct comparison between neighborhoods. 
The goal of developing a Food Stress Index is to identify areas with the highest propensity for 
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food stress and, as a result, the highest risk of being or becoming food insecure for any given 




The methodology for developing a Food Stress Index in Austin/Travis County at the census tract 
level was drawn from the approach used by Landrigan, et al. in Western Australia.76 Data 
sources and unit of analysis were adapted to a U.S. context, and several additional candidate 
variables were included to capture factors specifically relevant to food access and food insecurity 
in Austin, Texas. All statistical analysis was conducted using Stata 16.0.  
 
Scope 
There were 233 census tracts identified as being within or partially within Travis County and/or 
Austin city limits (including Williamson and Hays Counties). Seven census tracts were removed 
initially from the analysis due to low population counts or populations that are not representative 
of typical Austin residents (i.e. undergraduate college students). Food insecurity/hunger among 
college students is a significant problem, but one that should be addressed in its own analysis 
rather than comparing this geographically concentrated population to others in Austin. The 
following census tracts were removed from the analysis altogether.  
Table 2: Census Tracts Removed from Analysis 
Census Tract ID Description of area 
980000 
002319  
Austin Bergstrom International Airport 





University of Texas at Austin and surrounding student neighborhoods 
001606 Low population estimate 
 
Food Insecurity Estimates 
Feeding America’s “Map the Meal Gap” 2019 estimates for food insecurity rate were used to 
validate and develop the Food Stress Index. Feeding America uses a set of factors drawn from 
ACS Census Data and Bureau of Labor Statistics unemployment data to calculate an estimate of 
the food insecurity rate for multiple geographies through regression analysis.77 Census tract 
estimates were used for the Food Stress Index.78 Table 3 summarizes the variables used by 
Feeding America to estimate food insecurity rates for the remaining Austin/Travis County census 
tracts (n=226). 
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Table 3: Factors Used to Predict Food Insecurity, Austin/Travis County Census Tracts 
Variable Mean Standard Deviation Data Source 
Estimated food insecurity rate .1516 .0447 Feeding America 
Percent black .0867 .0863 ACS Census Data 
Percent Hispanic .3187 .2117 ACS Census Data 
Percent home ownership .5274 .2520 ACS Census Data 
Median household income 74,810 33,664 ACS Census Data 
Poverty rate .1336 .1034 ACS Census Data 
Unemployment rate .0438 .0237 Bureau of Labor Statistics 
 
Description of Candidate Variables 
Candidate variables were drawn or calculated at the census tract level for the Austin/Travis 
County region. Based on existing literature, variables were chosen to capture demographic 
factors, household expenditures, and factors related to both economic and physical access to 
food. Candidate variables fall into four categories: households and families, housing, health, and 
food access. Household and family variables include information about household composition 
and socio-economic characteristics. Health and housing represent other basic necessities that 
may compete with food expenditures in household budgetary decisions. Food access variables 
capture the cost of food, the food environment, and use of nutrition assistance. The individual 
variables used in Feeding America’s food insecurity estimates were later used to calculate the 
final index. 
Table 4: Dimensions of Food Stress and Associated Indicators 
Dimension Chosen Indicators 



















Summary of Candidate Variables  
Candidate variables were drawn and/or calculated from ACS Census data (using 2017 5-year 
estimates), USDA cost of food estimates, and primary data collection from the City of Austin’s 
Food Environment Analysis. The initial set of candidate variables is intended as a broad range of 
factors that may be related to food insecurity, food access, and food stress; this set was reduced 
in the next step of the analysis. Table 5 summarizes the initial set of candidate variables.  
 
Reducing Candidate Variables 
Regression analysis was used to identify which factors would be included in the reduced set of 
candidate variables. Each variable was reported as a proportion and was first standardized to a 
mean of 0 and a standard deviation of 1. Feeding America’s food insecurity rate was used as the 
dependent variable and was regressed on the complete set of standardized candidate variables. 




𝐹𝐼𝑐𝑡 =  𝛼 + 𝛽𝑎𝑔𝑒𝐴𝐺𝐸 +  𝛽ℎℎ𝑠𝑖𝑧𝑒𝐻𝐻𝑆𝐼𝑍𝐸 +  𝛽𝑠𝑖𝑛𝑔𝑙𝑒𝑝𝑎𝑟𝑆𝐼𝑁𝐺𝐿𝐸𝑃𝐴𝑅 +
 𝛽𝑢𝑛𝑖𝑛𝑠𝑢𝑟𝑒𝑑𝑈𝑁𝐼𝑁𝑆𝑈𝑅𝐸𝐷 + 𝛽𝑟𝑒𝑛𝑡𝑅𝐸𝑁𝑇 +  𝛽ℎ𝑜𝑚𝑒𝑣𝑎𝑙𝐻𝑂𝑀𝐸𝑉𝐴𝐿 +  𝛽𝑠𝑎𝑚𝑒ℎ𝑜𝑢𝑠𝑒𝑆𝐴𝑀𝐸𝐻𝑂𝑈𝑆𝐸 +
 𝛽𝑐𝑜𝑙𝑙𝑒𝑔𝑒𝐶𝑂𝐿𝐿𝐸𝐺𝐸 +  𝛽𝑓𝑜𝑜𝑑𝑟𝑒𝑡𝐹𝑂𝑂𝐷𝑅𝐸𝑇 +  𝛽𝑑𝑖𝑠𝑎𝑏𝑙𝑒𝑑𝐷𝐼𝑆𝐴𝐵𝐿𝐸𝐷 +  𝛽ℎ𝑜𝑢𝑠𝑒𝑐𝑜𝑠𝑡𝐻𝑂𝑈𝑆𝐸𝐶𝑂𝑆𝑇 +
 𝛽𝑛𝑜𝑣𝑒ℎ𝑖𝑐𝑁𝑂𝑉𝐸𝐻𝐼𝐶 +  𝛽𝑓𝑜𝑜𝑑𝑎𝑓𝑓𝑜𝑟𝑑𝐹𝑂𝑂𝐷𝐴𝐹𝐹𝑂𝑅𝐷 +  𝛽𝑠𝑛𝑎𝑝𝑆𝑁𝐴𝑃 +  𝜀𝑐𝑡   
 
 
Variables that appeared to have a statistically significant association with food insecurity at a 10 




Table 5: Summary of Candidate Variables, by Dimension of Food Stress 









Median Age Median age of the 
population 
226 35.48     5.77  ACS Census Data 
Household 
size 
Average number of 
members in a 
household 
226 2.57    .5406 ACS Census Data 
Single-parent 
families 
Share of households 
that are single-
parent families 
226 .1462   .0823 ACS Census Data 
Education Share of the 
population 25 years 
and older with at 
least a bachelor’s 
degree 
226 .4802    .2160 ACS Census Data 
Income 
inequality 
Ratio of aggregate 
wealth held by top 
quintile of earners to 
bottom quintile 






Rent Median gross 
monthly rent 
225 1276.68     324.05 ACS Census Data 
Housing value Median value of 
owner-occupied 
housing units 
221 311,243     177,422 ACS Census Data 
Housing 
stability 
Share of households 
that lived in the 
same house one year 
prior 











Share of the 
population with a 
disability 
226 .0898   .0339 ACS Census Data 
Health 
insurance 
Share of the 
population without 
health insurance 









Vehicle access Share of households 
without access to a 
vehicle 
226 .0555   .0503 ACS Census Data 
Food 
affordability 
Share of median 
income needed to 
purchase a healthy 
food basket for the 
average household 
226 .1185     .0569 ACS Census Data; 




Number of food 
retailers 











Table 6: Reduced Set of Candidate Variables, by Dimension of Food Stress  
Dimension Candidate Variables – Reduced Set 
Households and families 
Average household size 
Percent of households that are single parent families 
Percent of population 25 years and older with at least a bachelors’ degree 
Housing 
Median gross rent 
Percent of households that lived in the same house one year ago 
Health Percent of population without health insurance 
Food Access Food affordability ratio 
 
In addition to the reduced set of variables shown in Table 6, the six component variables used to 
calculate Feeding America’s food insecurity estimate (see Table 3) were included individually in 
the analysis. As predictive components of food insecurity, these variables also are important 
indicators of food stress. Each candidate variable in the reduced set had a significant association 
with the combined food insecurity estimate, but may be associated with component variables at a 
varying rate; breaking down the food insecurity estimate into individual variables allows for a 
parceling out of the factors that account for the most variance in the data. Table 7 details all 
candidate variables included in the analysis and corresponding dimensions of food stress.  
Table 7: Total Candidate Variables Included in Analysis, by Dimension of Food Stress 
Dimension Variable 
Households and families 
Average household size 
Percent of households that are single parent families 
Percent of population 25 years and older with at least a bachelors’ degree 
Percent of households that are black 




Median gross rent 
Percent of households that lived in the same house one year ago 
Percent of households that own their home 
Health Percent of population without health insurance 
Food Access 
Food affordability ratio 
Median household income 
 
This set of variables was reduced further using principal component analysis to determine a final 
set of variables used to calculate Food Stress Index scores.  
Principal Component Analysis 
Principal component analysis (PCA) is a methodology used to reduce a set of potentially 
correlated variables into a smaller set; the first principal component accounts for most of the 
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variance in the data, and so on. By removing correlated variables, PCA results in a smaller set of 
uncorrelated variables that capture as much of the variance in the initial data as possible.79 PCA 
was conducted on the reduced set of candidate variables to produce a final set, which were then 
weighted and used to calculate raw index scores for each census tract.  
 
After the first round of analysis, variables with loadings lower than 0.3 (in terms of absolute 
value) on the first principal component were removed, consistent with the protocol established 
by Landrigan, et al. PCA was conducted until all remaining variables returned loadings on the 
first principal component with an absolute value greater than 0.3, resulting in a final set of 
variables used to calculate the Food Stress Index. It is surprising that the final set of variables did 
not include any indicators representing housing costs; however, income and poverty are 
represented in the final index variables, capturing household financial characteristics, which are 
likely related to expenditures on basic necessities, including housing.  
Table 8: Final Set of Variables, by Dimension of Food Stress 
Dimension Variables – Final Set Association with Food Stress 
Households and families 
Percent of households that are Hispanic, 
any race 
+ 
Percent of households that are single-
parent families 
+ 
Percent of population 25 years and older 
with at least a bachelors’ degree 
- 
Poverty rate + 
Health 




Food affordability ratio  + 
Median household income - 
 
The final set of variables was used to calculate the index scores for each census tract, using the 
formula outlined by Landrigan, et al. Weights were calculated for each variable, dividing the 
loading by the square root of the eigenvalue. The value of each standardized variable was then 
multiplied by its weight. Finally, the weighted values for each variable were added up for each 
census tract, returning a raw index score for each tract. To determine the direction of the effect of 
each variable on the likelihood of food stress, food insecurity was correlated with and regressed 
on each variable individually. The sign of the respective r-value and regression coefficient 
indicated whether that variable likely has a positive or negative association with propensity for 
food insecurity and/or food stress, and the resulting sign was used accordingly when summing 
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variables to calculate the raw index score. The direction of correlation and regression coefficients 
were in agreement for each of the seven variables. Finally, raw index scores were scaled to a 
mean of 1000 and standard deviation of 100. This step was drawn from the protocol used by 
Landrigan, et al and makes the index scores easier to understand, particularly when ranking 




RESULTS AND ANALYSIS 
 
Results  
Food Stress Index scores were calculated for 226 census tracts in the Austin/Travis County 
region. Scores ranged from 858.9 to 1297.7. The median score was 962.7, lower than the mean 
of 1000, indicating that the distribution of scores is skewed left. The mean food insecurity rate in 
tracts above the median FSI score was 16.3 percent, significantly higher than the mean food 
insecurity rate for tracts below the median FSI score (14 percent) at a 1 percent level. Disparities 
are even more stark when comparing the mean values for tracts with the highest and the lowest 
scores. Simple hypothesis testing was used to compare mean characteristics of tracts scoring in 
the top and bottom quartiles.  
Table 9: Tracts with Food Stress Index Scores in the Top and Bottom Quartile 
 Top Quartile Bottom Quartile 
Food Insecurity Rate (%) 16.75 13.99 
Share of Households Receiving SNAP (%) 20.1 2.73 
Black Population (%) 13.99 3.9 
Median Household Income ($) $45,570 $89,149 
Poverty Rate (%) 25.88 5.69 
 
Census tracts with the highest FSI scores – those with the highest propensity for food stress and 
risk of food insecurity – tend to have greater non-white populations, lower incomes, and higher 
rates of poverty and food insecurity.  
Food Stress Index Scores and the Food Environment Analysis 
The City of Austin’s Food Environment Analysis (FEA) identifies geographic areas at the 
census block group level that face four specific barriers to food access: low household income, 
limited food retail availability, limited proximity to healthy food retail, and limited vehicle 
access. The FEA focuses on census block groups facing all four barriers – sometimes referred to 
as “healthy food priority areas.”80 Although the FEA was conducted at the block group level, 
healthy food priority areas can be overlayed with Food Stress Index scores for census tracts in 
























Figure 8 displays the geographic distribution of food stress in Austin/Travis County. Scores 
appear to be generally higher on the Eastern side of the city, indicating a higher propensity for 
food stress and risk of food insecurity in these neighborhoods. This finding is consistent with the 
location of healthy food priority areas, shown in a cross-hatch pattern; populations facing highest 
propensity for food stress also face the greatest barriers to accessing healthy food. Populations 
facing higher propensity of food stress are also located in areas of the city facing the greatest 
levels of gentrification, development, and resulting potential for displacement. These areas are 
projected to see the highest rates of population growth, increasing the likelihood of continued 





Figure 10: Percent Population Change, 2010 to 2040 Forecast82 
 
Food Stress Index results support existing research and anecdotal evidence from program 
operations and community engagement, indicating that households in the Eastern side of 
Austin/Travis County face a complex and disproportionate set of barriers to food access, 
propensity for food stress and consequent food insecurity, and potential for displacement. 
Contextualizing the Food Stress Index: Social Vulnerability 
The U.S. Centers for Disease Control and Prevention (CDC) calculates and publishes a  
Social Vulnerability Index (SVI) using fifteen census variables to indicate community health 
resilience.83 CDC defines social vulnerability as a combination of “factors…that may weaken a 
community’s ability to prevent human suffering and financial loss in a disaster.”84 Social 
vulnerability is an indicator of a community’s financial resilience and ability to respond to 
unforeseen circumstances. SVI scores are available at the census tract level, published on an 
annual basis by the CDC. When comparing the Food Stress Index to the Social Vulnerability 
Index, scores for the two indices in Austin/Travis County were positively correlated for all 
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census tracts (r=0.7818), indicating that areas facing high food stress according to this analysis 
are also more likely to face financial instability.85 Food stress and social vulnerability both 
capture the impact of poverty on communities and highlight the wealth inequities in Austin. 
Areas with high FSI and SVI scores may be considered priority areas for any policies aimed at 
improving health equity and/or community resilience.  
 
Limitations 
The methodology used to calculate a Food Stress Index relied on the best available data at the 
census tract level. However, ACS Census data are sample-based estimates of the population, 
with standard errors affecting the reliability of the data. Similarly, the measure of food security 
used to reduce the set of candidate variables also relied on ACS data to determine a model-based 
estimate of the food insecurity rate at the census tract level. Ideally, we would have a survey-
based measure of food insecurity taken at the local level to validate the model and reduce 
candidate variables; however, the Census Bureau does not publish or release its survey-based 
food insecurity measures at the sub-county level due to concerns with sample size. Analysis was 
conducted using the 2017 5-year estimates from the American Community Survey, based on 
census tracts determined by the 2010 Census. The 2018 ACS data will be released in December 
2019, when this analysis could be replicated using the most up-to-date data available.  
 
This analysis should be conducted following the 2020 Census for the Austin/Travis County 
region, when both the census tract boundaries and data will most accurately reflect the 
population. Finally, because the Food Stress Index is scaled, scores are relevant only in the 
context of comparable geographies. Unlike food insecurity rate, which communicates 
information about a tangible number or share of people who may be facing hunger in absolute 
terms, the Food Stress Index can only convey information about the relative likelihood of risk for 





Results from the Food Stress Index analysis reflect existing research and anecdotal evidence 
about trends in poverty, food access, and displacement in Austin/Travis County. Non-white 
populations concentrated in the Eastern Crescent region tend to have lower incomes and higher 
barriers to accessing healthy, affordable foods. Results from the Food Stress Index highlight the 
existing inequities in Austin’s food system by capturing multiple dimensions of poverty and food 
insecurity. The Food Stress Index localizes food insecurity metrics to a neighborhood level, 
allowing for comparison between specific geographies within the city and county. The index can 
be recalculated on an annual basis to reflect trends in a rapidly changing city. Food Stress Index 
scores can also be used to inform conversations around food access and food insecurity related 
the City of Austin’s ongoing Land Development Code revision and rewrite process. Areas facing 
the greatest risk of continued development and neighborhood displacement are those with 
greatest financial constraints, including risk of food insecurity. The Food Stress Index can be 
used to identify the populations most likely to be affected by rezoning and continued 
development in the city. 
 
Results from this analysis also create opportunities for future research. In addition to 
recalculating the index on a regular basis to examine trends over time, scores may be calculated 
for other geographies in the city and/or the greater Central Texas region. To further contextualize 
the index results within the City of Austin, next steps for research should include surveys and 
focus groups in high-food stress census tracts to capture the prevalence of self-reported 
behaviors associated with food stress and food insecurity. Finally, food stress is based on the 
concept of housing stress; both concepts rely on a “thirty percent” of household income threshold 
of affordability. Research may be conducted in a local context to examine if housing costs and 
food costs should use the same standard for an appropriate share of household income, and 
specifically to determine if thirty percent is an appropriate threshold for assessing affordability in 
Austin and the surrounding region.  
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CONCLUSION 
Access to food, a key component of food security, is fundamentally an equity issue; the 
geographic and racial disparities of opportunity in Austin are particularly stark. A single metric 
that includes household and environmental factors is particularly useful for policymaking and 
advocacy; by combining data representing a broad set of risk factors and demographic 
information, the Food Stress Index presents a comprehensive picture of relative opportunity in 





1International Food Policy Research Institute. “Topic: Food Security.” Accessed November 6, 2019. URL: 
https://www.ifpri.org/topic/food-security. 
 





4United States Department of Agriculture Economic Research Service (USDA ERS). “Food Security in the United  
States: Measurement.” September 4, 2019. URL: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-
security-in-the-us/measurement/. 
 
5Rose, Donald. “Access to Healthy Food: A Key Focus for Research on Domestic Food Insecurity.” The Journal of  
Nutrition, no. 140 (2010): 1167-1169. Accessed November 6, 2019. doi:10.3945/jn.109.113183. 
 
6United States Department of Agriculture Economic Research Service (USDA ERS). “Food Security in the United  
States: Frequency of Food Insecurity.” September 4, 2019. URL: https://www.ers.usda.gov/topics/food-nutrition-
assistance/food-security-in-the-us/frequency-of-food-insecurity/#temporal. 
 
7Coleman-Jensen, Alisha, Rabbitt, Matthew P., Gregory, Christian A., and Singh, Anita. “Household Food Security  
in the United States, 2018.” United States Department of Agriculture Economic Research Service, Report no. 270. 
September 2019. URL: https://www.ers.usda.gov/webdocs/publications/94849/err-270.pdf?v=963.1.  
 
8Gundersen, Craig, Kreider, Brent and Pepper, John. “The Economics of Food Insecurity in the United States.”  
Applied Economic Perspectives and Policy 33, no. 3 (2011): 281-303. doi: 10.1093/aepp/ppr022. 
 
9Rose, Donald, Gundersen, Craig, and Oliveira, Victor. “Socio-Economic Determinants of Food Insecurity in the  
United States: Evidence from the SIPP and CSFII Datasets.” USDA ERS: Food and Rural Economics Division, 
Technical Bulletin No. 1869 (1998). URL: 
https://www.ers.usda.gov/webdocs/publications/47214/32340_tb1869_002.pdf?v=0.  
 
10Rose, Donald. “Economic Determinants and Dietary Consequences of Food Insecurity in the United States.” 
Journal of Nutrition, no. 129 (1999): 517S-520S.  
 
11Nord, Mark, Coleman-Jensen, Alisha, and Gregory, Christian. “Prevalence of U.S. Food Insecurity Is Related to  
Changes in Unemployment, Inflation, and the Price of Food.” United States Department of Agriculture Economic 
Research Service, Report no. 167. June 2014. URL: 
https://www.ers.usda.gov/webdocs/publications/45213/48167_err167.pdf?v=0 
 
12Rose, Gundersen, and Oliveira, 1998. 
 
13Nord, Coleman-Jensen, and Gregory, 2014. 
 
14Gundersen, Craig and Ziliak, James P. “Food Insecurity Research in the United States: Where We Have Been and  
Where We Need to Go.” Applied Economic Perspectives and Policy 40, no.1 (2018): 119-135. 
doi:10.1093/aepp/ppx058. 
 
15Gundersen and Ziliak, 2018. 
 




                                                                                                                                                             
17Gundersen, Craig and Ziliak, James P. “Food Insecurity and Health Outcomes.” Health Affairs 34, no. 11 (2015): 
1830-1839. doi:10.1377/hlthaff.2015.0645. 
 
18Kendall, Anne, Olson, Christine M., and Frongillo, Edward. “Relationship of hunger and food insecurity to food  
availability and consumption.” Journal of the American Dietetic Association, no. 96 (1996):1019-1024. 
 
19Dixon, Lori Beth, Winkleby, Marilyn A., and Radimer, Kathy L. “Dietary Intakes and Serum Nutrients Differ  
between Adults from Food-Insufficient and Food Sufficient families: Third National Health and Nutrition 
Examination Survey, 1988-1994.” Journal of Nutrition, no. 131 (2001): 1232-1246. 
 
20Rose, Donald and Oliveira, Victor. “Nutrient Intakes of Individuals from Food-Insufficient Households in the  
United States.” American Journal of Public Heath 87, no. 12 (1997): 1956-1961.  
 
21Tarasuk, Valerie S. “Household Food Insecurity with Hunger Is Associated with Women’s Food Intakes, Health 
and Household Circumstances.” Journal of Nutrition, no. 31 (2001): 2670-2676.  
 
22Cook, John T. and Frank, Deborah A. “Food Security, Poverty, and Human Development in the United States.”  
Annals of the New York Academy of Sciences (2008): 1-6. doi: 10.1196/annals.1425.001.  
 




25Stuff, Janice E., et al. “Household Food Insecurity Is Associated with Adult Health Status.” Journal of Nutrition, 
no. 134 (2004): 2330-2335. 
 
26Cook, John T., et al. “Child Food Insecurity Increases Risks Posed by Household Food Insecurity to Young  
Children’s Health.” Journal of Nutrition, no.136 (2006): 1073-1076. 
 
27United States Department of Agriculture Economic Research Service (USDA ERS). “Food Security in the United  
States: History & Background.” September 4, 2019. URL: https://www.ers.usda.gov/topics/food-nutrition-
assistance/food-security-in-the-us/history-background/. 
 
28“Food Security Supplement Sample Notes.” Current Population Survey. Accessed November 11, 2019, URL:  
https://cps.ipums.org/cps/food_security_sample_notes.shtml. 
 
29Frongillo, Edward A. “Validation of Measures of Food Insecurity and Hunger.” Journal of Nutrition, no. 129  
(1999): 506S-509S. 
 
30Feeding America. “Our Work.” 2019. URL: https://www.feedingamerica.org/our-work. 
 
31Feeding America: Map the Meal Gap. “Food Insecurity in the United States.” Accessed November 11, 2019. URL: 
https://map.feedingamerica.org/. 
 




33Gundersen, et al. “Map the Meal Gap 2019: A Report on County and Congressional District Food Insecurity and  
County Food Cost in the United States in 2017.” Feeding America (2019). URL: 
https://www.feedingamerica.org/sites/default/files/2019-04/2017-map-the-meal-gap-technical-brief.pdf.  
 
34City of Austin Planning and Zoning Department. “Demographics.” Accessed November 12, 2019. URL:  
 26 
                                                                                                                                                             
http://www.austintexas.gov/demographics. 
  
35City of Austin Demographics Data Library. City ACS Profile 2017 [dataset]. Distributed by City of Austin 
Planning and Zoning Department. URL: http://www.austintexas.gov/page/demographic-data. 
 
36Fontenot, Kayla, Semega, Jessica, and Kollar, Melissa. “Income and Poverty in the United States: 2017.” United  
States Census Bureau, Report no. P60-263. September 12, 2018. URL: 
https://www.census.gov/content/dam/Census/library/publications/2018/demo/p60-263.pdf.  
 
37City ACS Profile 2017, City of Austin Planning and Zoning Department. 
 
38Robinson, Ryan. “Austin Area Population Histories and Forecasts.” City of Austin Planning and Zoning 
Department. November 2018. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/austin_forecast_2019_pub.pdf 
 
39Robinson, Ryan. “City of Austin Demographic Profile: 1990, 2000, and 2010 Census Data with American  
Community Survey Data.” City of Austin Planning and Zoning Department. July 2011. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/city_of_austin_profile_2010.pdf.  
 
40City of Austin Demographics Data Library. Households by Income Bracket, Austin MSA: 2000, 2010 and 2015  




41City ACS Profile 2017, City of Austin Planning and Zoning Department. 
 
42Fontenot, Semega, and Kollar, 2018. 
 
43“Food Insecurity in Texas.” Feeding America: Map the Meal Gap. Accessed November 11, 2019. URL:  
https://map.feedingamerica.org/county/2017/overall/texas 
 
44City of Austin Demographics Data Library. Households by Income Bracket, City of Austin: 2000, 2010 and 2015  




45City of Austin. Council Resolution No. 20160303-020. March 3, 2016. URL: 
http://www.austintexas.gov/edims/document.cfm?id=250129.  
 
46City of Austin Office of Sustainability. “Austin Healthy Food Access Initiative: Improving Access to Good and  
Affordable Food.” Staff Response to City Council Resolution 20160303-020. July 27, 2016. URL: 
https://nlct.files.wordpress.com/2016/07/07272016-report-food-access-recommendations.pdf.  
 
47City of Austin Office of Sustainability. “The Austin 2017 Food Environment Analysis: Project Process Report.”  
December 2017. 
 
48City of Austin Office of Sustainability. “Food Access in Austin.” ESRI Story Map. 2019. URL:  
https://maps.arcgis.com/apps/Cascade/index.html?appid=ddf4807ce0ad4304a8fef38f769ab14b.  
 
49Robinson, Ryan. Median Family Income, Austin: Census 2000 Data [map]. City of Austin Planning and Zoning  




                                                                                                                                                             
50Robinson, Ryan. Changing African American Landscape—Eastern Core [map]. City of Austin Planning and 
Zoning Department. February 2011. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/afam_change00_10_eastern_core.pdf 
 
51Robinson, Ryan. Changing Hispanic Landscape [map]. City of Austin Planning and Zoning Department. February 
2011. URL: http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/hisp_change00_10.pdf.  
 
52City of Austin Office of Sustainability. “Food Environment Analysis.” 2017.  
 
53Robinson, Ryan. Median Family Income: Austin, 2015 Data [map]. City of Austin Planning and Zoning  
Department. August 2017. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/MSA_ACS_2015_tracts_MFI_core.pdf.  
 
54Robinson, Ryan. Poverty Rates by Census Tract: Austin-Round Rock MSA, 2015 [map]. City of Austin Planning 
and Zoning Department. August 2017. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/MSA_ACS_2015_tracts_Poverty.pdf.  
 
55Robinson, Ryan. African American Population Concentrations, Austin: Census 2010 Data [map]. City of Austin 
Planning and Zoning Department. July 2011. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/african_americans_2010_core_per.pdf. 
 
56Robinson, Ryan. Latino-Hispanic Population Concentrations, Austin: Census 2010 Data [map]. City of Austin 
Planning and Zoning Department. July 2011. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/latinos_2010_core_per.pdf. 
 
57Robinson, Ryan. Poverty Rates by Census Tract: Austin-Round Rock MSA, 2015 [map]. City of Austin Planning 
and Zoning Department. August 2017. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/MSA_ACS_2015_tracts_Poverty.pdf.   
 
58Robinson, Ryan. Percentage Change in Median Sales Price of Homes by Zip Code: 2010 to 2015 [map]. City of 




59Robinson, Ryan. Percent Population Change: 2010 to 2020 Forecast [map]. City of Austin Planning and Zoning 
Department. September 2014. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/DTI_ZIP_Forecast_2040_map8.pdf 
 
60Robinson, Ryan. Total Population Change: 2010 to 2020 Forecast [map]. City of Austin Planning and Zoning 
Department. September 2015. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/DTI_ZIP_Forecast_2040_map7.pdf.  
 
61Robinson, Ryan. Percentage Change in Median Sales Price of Homes by Zip Code: 2010 to 2015 [map]. City of 




62Mikesell, James. “One in Four Rural Households are Housing Stressed.” USDA ERS. November 1, 2004. URL:  
https://www.ers.usda.gov/amber-waves/2004/november/one-in-four-rural-households-are-housing-stressed/ 
 
63Schwartz, Mary and Wilson, Ellen. “Who Can Afford to Live in a Home? A look at data from the 2006 American  
Community Survey.” U.S. Census Bureau. Accessed November 11, 2019. URL: 
https://www.census.gov/housing/census/publications/who-can-afford.pdf.  
 28 
                                                                                                                                                             
 
64“A Quick Guide to SNAP Eligibility and Benefits.” Center on Budget and Policy Priorities. Updated November 1, 
2019. URL: https://www.cbpp.org/research/food-assistance/a-quick-guide-to-snap-eligibility-and-benefits.  
 
65Berkowitz, Seth A., Seligman, Hilary K., and Choudhry, Niteesh K. “Treat or Eat: Food Insecurity, Cost-related  
Medication Underuse, and Unmet Needs.” The American Journal of Medicine, no. 127 (2014): 303-310. 
http://dx.doi.org/10.1016/j.amjmed.2014.01.002.  
 
66Nord, Mark and Kantor, Linda S. “Seasonal Variation in Food Insecurity Is Associated with Heating and Cooling  
Costs among Low-Income Elderly Americans.” Journal of Nutrition, no. 136 (2006): 2939–2944.  
 
67Golan, Elise, Stewart, Hayden, Kuchler, Fred, and Dong, Diansheng. “Can Low-Income Americans Afford a  
Healthy Diet?” USDA ERS Amber Waves 6, no.5 (2008): 26-33. URL: https://www.ers.usda.gov/amber-
waves/2008/november/can-low-income-americans-afford-a-healthy-diet/ 
 
68Weinfield, Nancy S., et al. “Hunger in America 2014: National Report Prepared for Feeding America.” Feeding  
America. August 2014. URL:  http://help.feedingamerica.org/HungerInAmerica/hunger-in-america-2014-full-
report.pdf.  
 
69Campbell, Emily. “Poverty Speaks: Making tough choices.” The Center for Community Solutions [blog post].  
August 7, 2019. URL: https://www.communitysolutions.com/poverty-speaks-making-tough-choices/.  
 
70Williams, Claudia, Rosen, James, Hudman, Julie, and O’Malley, Molly. “Challenges and Tradeoffs in Low-
Income Family Budgets: Implications for Health Coverage.” The Kaiser Family Foundation: Commission on 
Medicaid and the Uninsured. April 2004. URL: https://www.kff.org/wp-content/uploads/2013/01/challenges-and-
tradeoffs-in-low-income-family-budgets-implications-for-health-coverage.pdf.  
 
71“Hunger & Health: The Impact of Poverty, Food Insecurity, and Poor Nutrition on Health and Well-Being.” Food  
Research and Action Center (FRAC). December 2017. URL: https://frac.org/wp-content/uploads/hunger-health-
impact-poverty-food-insecurity-health-well-being.pdf.  
 
72Drewnowski, Adam and Eichelsdoerfer, Petra. “Can Low-Income Americans Afford a Healthy Diet?” Nutrition  
Today 44, no.6 (2010): 246-249. doi:10.1097/NT.0b013e3181c29f79.  
 
73Pinard, Courtney, et al. “Auxiliary measures to assess factors related to food insecurity: Preliminary testing and 
baseline characteristics of newly designed hunger-coping scales.” Preventative Medicine Reports, no.4 (2016): 289-
295. http://dx.doi.org/10.1016/j.pmedr.2016.06.021.  
 
74Greder, Kimberly A. and Brotherson, Mary Jane. “Food Security and Low Income Families: Research to Inform  
Policy and Programs.” Journal of Family and Consumer Science 94, no.2 (2002): 40-47. 
 
75Olson, Christine M. “Food Insecurity in Women: A Recipe for Unhealthy Tradeoffs.” Topics in Clinical Nutrition  
20, no.4 (2005): 321-328. 
 
76Landrigan, Timothy J., Kerr, Deborah A., Dhaliwal, Satvinder S., and Pollard, Christina M. “Protocol for the  
Development of a Food Stress to Identify Households Most at Risk of Food Security in Western Australia.” 
International Journal of Environmental Research and Public Health 16, no.79 (2019). doi:10.3390/ijerph16010079. 
77Gundersen, et al., “Map the Meal Gap 2018: Technical Brief,” Feeding America. 
 
78Feeding America. Map the Meal Gap 2019 Subcounty Analysis Supplement [dataset]. Proprietary.  
 
 29 
                                                                                                                                                             
79Atchley, William. Introduction to Principal Components and Factor Analysis [lecture slides]. North Carolina State 
University Bioinformatics Research Center. October 2019. URL: 
ftp://statgen.ncsu.edu/pub/thorne/molevoclass/AtchleyOct19.pdf. 
 
80City of Austin Office of Sustainability, “Food Environment Analysis: Project Process Report,” 2017. 
 
81Food Stress Index and the Food Environment Analysis [map]. Kitchen Sync Strategies. 2019. 
  
82Robinson, Ryan. Percent Population Change: 2010 to 2040 Forecast [map]. City of Austin Planning and Zoning 
Department. September 2014. URL: 
http://www.austintexas.gov/sites/default/files/files/Planning/Demographics/DTI_ZIP_Forecast_2040_map16.pdf.  
 
83“CDC’s Social Vulnerability Index: What is the SVI?” Centers for Disease Control and Prevention. September 12, 
2018. URL: https://svi.cdc.gov/index.html.  
 
84“CDC’s Social Vulnerability Index (SVI): Fact Sheet” Centers for Disease Control and Prevention. September 10, 
2018. URL: https://svi.cdc.gov/factsheet.html. 
 
85Centers for Disease Control and Prevention. 2016 Social Vulnerability Index: Census Tracts, Texas [dataset]. May  
19, 2016. URL: https://svi.cdc.gov/data-and-tools-download.html 
 
 
 
